Therapeutic antibody targeting of CD97 in experimental arthritis: the role of antigen expression, shedding, and internalization on the pharmacokinetics of anti-CD97 monoclonal antibody 1B2.
CD97 is a member of the EGF-TM7 family of adhesion class receptors, with a proposed role in inflammatory cell recruitment. Neutralization of murine CD97 with the anti-mCD97 mAb 1B2 was efficacious in prevention of murine collagen-induced arthritis, a model with features resembling rheumatoid arthritis. Here, the therapeutic potential of neutralizing CD97 in arthritis was studied with emphasis on the 1B2 pharmacokinetics. Mice with established arthritis were treated with anti-mCD97 or anti-TNF-alpha serum. Ab pharmacokinetics and biodistribution were studied in diseased and nondiseased mice using labeled 1B2. The impact of CD97 expression on Ab pharmacokinetics was studied using CD97 knockout mice. Treatment with 1B2 showed an efficacy comparable to anti-TNF-alpha treatment. Pharmacokinetic analysis of 1B2 in wild-type and CD97 knockout mice indicated a dose-dependent Ab clearance, due to specific interaction with CD97. Biodistribution studies showed accumulation of 1B2 in spleen and lung. In vitro studies using murine splenocytes revealed that CD97 when bound to Ab was internalized. Moreover, soluble CD97 was detected in the supernatant, suggesting Ag shedding. Finally, in arthritic mice, higher levels of soluble CD97 were found and 1B2 treatment led to specific targeting of inflamed paws, resulting in a higher clearance rate of 1B2 in arthritic mice than in wild-type mice. In conclusion, our data support a therapeutic value of CD97 neutralization in experimental arthritis. The pharmacokinetic profile of the 1B2 Ab illustrates the complexity of Ab elimination from an organism and stresses the importance of understanding Ag-Ab interactions when developing therapeutic mAbs.